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Large differences in cost of illness and wellbeing
between patients with fibromyalgia, chronic low
back pain, or ankylosing spondylitis
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Objective: To compare the cost of illness of three musculoskeletal conditions in relation to general
wellbeing.
Methods: Patients with fibromyalgia, chronic low back pain (CLBP), and ankylosing spondylitis who were
referred to a specialist and participated in three randomised trials completed a cost diary for the duration
of the study, comprising direct medical and non-medical resource utilisation and inability to perform paid
and unpaid work. Patients rated perceived wellbeing (0–100) at baseline. Univariate differences in costs
between the groups were estimated by bootstrapping. Regression analyses assessed which variables, in
addition to the condition, contributed to costs and wellbeing.
Results: 70 patients with fibromyalgia, 110 with chronic low back pain, and 111 with ankylosing
spondylitis provided data for the cost analyses. Average annual disease related total societal costs per
patient were J7813 for fibromyalgia, J8533 for CLBP, and J3205 for ankylosing spondylitis. Total costs
were higher for fibromyalgia and CLBP than for ankylosing spondylitis, mainly because of cost of formal
and informal care, aids and adaptations, and work days lost. Wellbeing was lower in fibromyalgia
(mean, 48) and low back pain (mean, 42) than in ankylosing spondylitis (mean, 67). No variables other
than diagnostic group contributed to differences in costs or wellbeing.
Conclusions: In patients under the care of a specialist, there were marked differences in costs and
wellbeing between those with fibromyalgia or CLBP and those with ankylosing spondylitis. In particular,
direct non-medical costs and productivity costs were higher in fibromyalgia and CLBP.

F
ibromyalgia, chronic low back pain (CLBP), and anky-
losing spondylitis are three chronic musculoskeletal
disorders with differences in epidemiology, aetiopatho-

genesis, and clinical signs and symptoms. Fibromyalgia and
CLBP are considered to be a somatoform pain disorder
following the DSM IV classification,1 while ankylosing
spondylitis is considered to be an autoimmune inflammatory
disease. The estimated prevalence of the three conditions in
adult Western populations varies between 4% and 14% for
fibromyalgia,2 between 20% and 50% for CLBP,2 and between
0.1% and 1.1% for ankylosing spondylitis.3 In fibromyalgia
and CLBP there are typically no detectable inflammatory
changes in laboratory assessments and there are no structural
changes in the joints or spine. On the other hand, about 50%
of patients with ankylosing spondylitis have an increase in
erythrocyte sedimentation rate (ESR) or C reactive protein,4

and by definition all patients have radiographic sacroiliitis.
Despite the absence of inflammatory and structural abnorm-
alities, fibromyalgia and CLBP are associated with substantial
reductions in physical function and general wellbeing.5

Although the costs per patient have been reported in three
studies of fibromyalgia,6–8 one of CLBP,9 and two of
ankylosing spondylitis,10–12 no study has yet been undertaken
to compare the costs of these disorders. Indirect comparisons
of cost of illness (COI) studies cannot be done reliably,
mainly because of differences in the methods employed to
assess resource use and to establish its cost in monetary
terms. Nevertheless, comparisons can identify diseases that
incur high costs and can identify the variables involved. This
helps in setting priorities for future studies on the effective-
ness of health interventions and health care services.

Our aim in this study was to determine whether patients
with an unexplained pain syndrome (such as fibromyalgia or
CLBP) have a different pattern of health care consumption
and productivity loss from those with a specific inflammatory
rheumatic disorder such as ankylosing spondylitis, indepen-
dent of the differences in perceived wellbeing.

METHODS
Patients
Patients included in this comparison had participated in
three different piggyback cost–utility studies which have
been published previously.13–15 The patients with fibromyalgia
and CLBP participated between 1993 and 1995 in a
randomised clinical trial comparing the cost-effectiveness of
a six week (for fibromyalgia) or eight week (for CLBP)
cognitive-behavioural rehabilitation programme, with appro-
priate control groups. Patients with fibromyalgia could be
referred by the rheumatologist or the rehabilitation physician
if they were older than 18 years, fulfilled the American
College of Rheumatology (ACR) classification criteria for
fibromyalgia, were hindered from fulfilling desired activities,
and were prepared to participate in the six week intervention
study.14 Patients with CLBP could be referred by the general
practitioner, the rheumatologist, or the rehabilitation physi-
cian if they were older than 18 years, had had low back pain
for more than six months without evidence of a specific

Abbreviations: CLBP, chronic low back pain; CPI, consumer price
index; DSM IV, Diagnostic and Statistical Manual of Mental Disorders,
4th edition
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spinal disease, and were prepared to participate in the
study.13 Follow up of both studies was 52 weeks. Patients
with ankylosing spondylitis participated in 1999 in a
randomised controlled trial comparing the cost–utility of a
three week spa exercise treatment course in Austria or a three
week local spa exercise course in the Netherlands along with
their usual care. They were recruited through the Ankylosing
Spondylitis Patients’ Society. They were included if they were
older than 18 years, fulfilled the modified New York criteria,
had pain, stiffness, and functional limitation in the three
months before the start of the study, and were available to
participate. The study follow up was 40 weeks.15

Data sources
At the start of the study all patients completed a ques-
tionnaire on sociodemographic variables. Clinical evaluations
were study specific. During the entire follow up period,
patients in all three studies completed cost diaries.

Demographics
Each study assessed sex, age, cohabitation status, highest
achieved education, engagement in paid work and hours of
paid work per week, presence of work disability, and, if
applicable, whether work disability was full or partial. For the
statistical analyses the educational level was dichotomised
into low and high, distinguishing patients who had achieved
a university or higher non-university degree from the
remainder.

Clinical outcomes
Only two clinical variables were comparable among the three
studies. In all studies, patients were asked to report disease
duration since the onset of symptoms. In addition, a global
wellbeing assessment on a 0–100 rating scale (visualised as a
thermometer, higher values indicating greater wellbeing)
was included in all three studies—as a separate instrument in
the fibromyalgia and CLBP study16 17 and as part of the
EuroQol in the ankylosing spondylitis study.18

Resource utilisation
We aimed to evaluate resource utilisation from a societal
perspective, with assessment of direct health care and non-
health care resource use and productivity losses. In all three

studies cost diaries were used (developed and partially
validated by Goossens et al.19). Patients were instructed to
report only the disease related resource utilisation, including
the disease related comorbidity, but not to report utilisation
related to the study protocol. In the ankylosing spondylitis
study the resources were recorded for a period of 40 weeks, so
the results were extrapolated to 52 weeks to make them
comparable with the other conditions. In case of missing cost
diaries, mean values over the available time were extra-
polated to one year, for all three conditions.

Sources of costs estimate
Resources recorded in the diaries were valued for this
analysis by cost estimates for the year 2002. True cost
estimates are available in the Dutch guidelines for pharmaco-
economic studies.20 The costs per unit were adjusted to 2002
costs by applying the health care consumer price indices
(CPI) to all medical resources and by applying the CPIs based
on the gross national product (GNP) for the unit costs of
formal and informal care and for the loss of paid productiv-
ity.21 Costs for alternative medicine, informal care, over the
counter drugs, and aids and appliances were reported directly
(including the patient contribution) by the patients in their
diaries and were adjusted for differential timing using the
appropriate CPI.22 The costs of prescribed and over the
counter drugs were calculated using the wholesale prices. For
prescription drugs, an additional pharmacist’s fee of J4.64
per prescribed item (with a maximum prescription period of
three months) was added, as this was practice in the
Netherlands. When valuing the costs of personal inactivity
reported by the patients, the hours of formal and informal
help received were subtracted from the hours of inactivity
reported by the patient in order to avoid double counting. The
sources and values of cost estimates for each resource are
given in table 1.
The productivity costs resulting from loss of paid labour

were calculated by applying the friction costs method, which
limits the period of production loss to the time during which
the work of the sick person is not replaced.23 In 2002, the
length of the friction period was set at 22 weeks (110
working days). Paid production was valued by the average
national gross wage per hour, broken down by sex and five

Table 1 Units of the resources reported in the cost diary, source of the estimate of the cost per unit of each resource, and the
cost per unit if applicable

Item Unit of resource collected Source of the cost per unit Cost per unit (J)

Direct medical resource use
General practitioner Number of visits Dutch guidelines on pharmacoeconomic evaluation 17.69/visit
Specialist physician Number of visits Dutch guidelines on pharmacoeconomic evaluation 77.56/visit
Physiotherapy Number of visits Dutch guidelines on pharmacoeconomic evaluation 17.35/visit
Psychologist Number of visits Dutch guidelines on pharmacoeconomic evaluation 108.36/visit
Complementary medicine Total cost Patient reported cost in diary
Admission hospital Days admitted Dutch guidelines on pharmacoeconomic evaluation 353.68/day
Admission rehabilitation centre Days admitted Dutch guidelines on pharmacoeconomic evaluation 301.12/day
Prescription drugs Kind and number of prescriptions Official Dutch price list of prescription drugs (TAXE)
OTC drugs Kind and total cost of drug Official Dutch price list of non-prescription drugs

(TAXE-OTC)

Direct non-medical resource use
Aids/appliances/adaptations Total costs Patient reported cost in diary
Formal household care Hours of help Dutch guidelines on pharmacoeconomic evaluation 25.22/hour
Private (paid) household help Hours and total costs Dutch guidelines on pharmacoeconomic evaluation 8.83/hour
Unpaid household help Hours and total costs Dutch guidelines on pharmacoeconomic evaluation 8.83/hour
Personal inactivity Hours of inactivity Dutch guidelines on pharmacoeconomic evaluation 8.83/hour
Paid productivity loss
Absence at paid work Number of days

(including half days)
Gross wage per hour by sex and five age categories
(Dutch Bureau of Statistics)

9.23 to 18.04/hour

OTC, over the counter.
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different age categories.22 It was considered that one working
day comprises on average eight working hours.

Statistical analysis
Labour force participation and work disability rates were
adjusted to the Dutch general population by indirect
standardisation for five age categories.22 Univariate differ-
ences in costs among groups were assessed by 95th centile
bootstrapped confidence intervals of the difference after 1000
replications.
Several multivariate regression analyses were computed

with direct (health care and non-health care), indirect, or
total cost as outcome. In all analyses diagnostic group and
assigned intervention were forced into a first block to assess
the possible effect of the intervention on the costs; in a
second block, additional sociodemographic variables (age,
sex, educational level, and marital status) and disease related
variables (disease duration and general wellbeing) were
added, applying a backward elimination procedure.
Interactions between the diagnostic group and each of the
other independent variables were tested. As the data on costs
were skewed, linear regression on the log transformed costs,
Cox proportional hazard analyses, and logistic regressions
(distinguishing the 25% of patients with the highest costs)
were compared. Because the results of these three procedures
were similar, we decided to present the Cox proportional
regression analyses in this paper because they allow one to
visualise differences between groups in terms of figures, and
the regression coefficients are easy to interpret.
Separate Cox proportional regression analyses were carried

out to examine the influence of diagnosis (first block), and
sex, age, disease duration, and educational level (second
block) on wellbeing. Interactions between the diagnostic
group and each of the other independent variables were
tested.

Sensitivity analyses
Within the open ended answering category ‘‘visits to other
health care providers,’’ only patients with CLBP specifically
mentioned such visits as a separate resource. Thus we could
not exclude the possibility that patients with fibromyalgia
and ankylosing spondylitis may not have included such visits
in their cost diaries. Therefore, in the first sensitivity
analyses, the direct medical, total direct, and direct plus
productivity costs were recalculated after excluding the costs
of psychotherapy reported by patients with CLBP. In a second
sensitivity analysis we considered the friction period to be 14
weeks (70 working days) instead of 22 weeks (110 working
days). In 2002, the employment situation in the Netherlands
was more favourable than in the years of each of the original
studies, resulting in a longer friction period.

RESULTS
Patients
Altogether, 131 patients with fibromyalgia, 135 patients with
CLBP, and 120 patients with ankylosing spondylitis had been
randomised in the initial cost–utility studies. As the waiting
list control group of patients with fibromyalgia (n=43) did
not take part in the economic analyses because they
continued with their usual care after the six week assess-
ment, only 70 patients with fibromyalgia could be included in
the study, as opposed to 110 with CLBP and 111 with
ankylosing spondylitis. Patients included in the cost analysis
were not significantly different in sociodemographic and
disease characteristics from the ones who were not included
except in the CLBP group, where the included patients were
older (41 v 37 years; p=0.01). Table 2 compares socio-
demographic and clinical characteristics of the final study
cohorts. Patients with ankylosing spondylitis had a longer
disease duration, a higher educational level, and a lower
work disability rate. In cases of work disability, they were
more likely to continue to work part time.

General wellbeing and its determinants
General wellbeing was strikingly reduced in patients with
fibromyalgia and chronic CLBP compared with ankylosing
spondylitis (table 2). In univariate analyses patients with
fibromyalgia had a threefold increased risk of lower general
wellbeing (95% confidence interval (CI), 2.1 to 4.1) compared
with the patients with ankylosing spondylitis, while those
with CLBP had a 3.9-fold increased risk (2.9 to 5.3). No other
sociodemographic or disease related variables contributed to
differences in wellbeing among the three disorders.

Costs
The average annual resource utilisation and costs per patient
for each of the three conditions are provided in tables 3 and 4.
Total direct costs were higher in patients with fibromyalgia or
CLBP than in ankylosing spondylitis because of higher direct
non-medical costs. Within the direct medical costs, cost
drivers were visits to health care providers for patients with
fibromyalgia (29% of the costs) and CLBP (29% of the costs)
compared with visits to physiotherapy (43% of the costs) for
patients with ankylosing spondylitis. Notwithstanding the
lower proportion of patients with fibromyalgia and CLBP
who had a paid job, and their somewhat lower average
income (fibromyalgia, J16.3/hour; CLBP, J17.0/hour; anky-
losing spondylitis, J19.0/hour), the friction costs were
higher. In those with a paid job, 63%, 47%, and 39% of
patients with fibromyalgia, CLBP, and ankylosing spondylitis,
respectively, reported an episode of sick leave. Mean length of
sick leave was 34, 79, and 12 days per working patient-year
for fibromyalgia, CLBP, and ankylosing spondylitis.

Table 2 Sociodemographic and disease characteristics of patients

Variable FM (n = 69) CLBP (n = 110) AS (n = 111) p Value*

Male (%) 13 40 71 ,0.0001
Age (years) (mean (SD)) 44.9 (9.4) 40.9 (8.7) 47.8 (10.1) ,0.0001
Disease duration (years) (mean (SD)) 12.4 (14.9) 10.4 (8.7) 17.8 (9.2) ,0.0001
Married or living together (%) 87 95 94 0.148
High educational level� (%) 4.5 0.9 9.2 0.011
Paid work` (%) 25 11 56 ,0.0001
Work disability` (%) 31 71 34 ,0.0001
Full work disability (%) 74 82 62

Global wellbeing score1 (mean (SD)) 48.2 (14.9) 42.2 (15.2) 67.0 (20.0) ,0.0001

*p Value assessed by x2 test for dichotomous variables and by analysis if variance for continuous variables.
�Distinguishes patients who achieved a higher non-university or university degree.
`After adjusting for age and sex by indirect standardisation with the general Dutch population.
1Range 0 to 100, higher values indicating increased wellbeing.
AS, ankylosing spondylitis; CLBP, chronic low back pain; FM, fibromyalgia.
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Determinants of costs
Determinants of costs are shown in table 5. Diagnostic group
was the most important variable associated with direct non-
medical, productivity, and total costs. The treatment assign-
ment did not explain differences in costs for any of the cost
categories but there was an interaction between intervention
and CLBP (p=0.04) for the direct non-medical costs. This
can be explained by a small increase in the need for unpaid
help among patients with CLBP in the intervention group, a
phenomenon already described in the original publication.13

Female patients had more direct non-medical costs but male
patients had more productivity costs. There were no interac-
tions between the diagnostic group and any of the other
determinants. Figure 1 shows the differences in costs
between the diagnostic groups. Only 7.5% of patients with
ankylosing spondylitis incurred more than J10 000 total
annual costs, compared with more than 30% of patients with
fibromyalgia and 37% of patients with CLBP. In the linear
regression analysis on the log transformed total costs, lower
general wellbeing had a slightly greater association with the
total costs (B=20.03 (95% CI, 20.001 to 20.02); p=0.04).
Within each of the diseases separately, no specific variables
were associated with higher total costs in fibromyalgia and
CLBP, while in ankylosing spondylitis lower educational level
was associated with higher total costs (B=2.9 (95% CI, 1.4 to
6.3)).

Sensitivity analyses
Excluding the costs for psychotherapists from the direct
medical costs of patients with CLBP the mean annual costs

per patient decreased slightly from J1104 to J984 and total
direct cost from J5594 to J470. Reducing the friction period
to 14 weeks decreased the cost to J2333, J2750, and J798
per patient per year for fibromyalgia, CLBP, and ankylosing
spondylitis, respectively. Neither sensitivity analysis influ-
enced the conclusions on the differences in costs.

DISCUSSION
Patients with fibromyalgia and CLBP referred to a specialist
express lower general wellbeing and are economically more
costly than patients with ankylosing spondylitis. Although
the poor general wellbeing experienced by patients with
unexplained pain has been recognised before,5 this is the first
study to show that these patients behave in a different way
economically. The direct non-medical and productivity costs
were, in particular, markedly higher in fibromyalgia and
CLBP. This points to the important impact of these two pain
syndromes on function, both in private and in professional
life. Also, within the medical costs some remarkable differ-
ences were noted between fibromyalgia and CLBP on the one
hand and ankylosing spondylitis on the other. Costs for
disease related hospital admissions, alternative medicine, and
over the counter drugs tended to be higher in fibromyalgia
and CLBP, but costs for physiotherapy and prescription drugs
were higher in ankylosing spondylitis.
Explaining such differences is complex, as medical

resource utilisation does not simply reflect the patient’s
behaviour but is equally influenced by the behaviour of the
physician, who has scientific convictions but has to work
within the constraints of the health care system. For
example, the higher costs for physiotherapy and prescription
drugs in ankylosing spondylitis may show that health care
providers recognise the failure of physiotherapy and drug
treatment to have any sustained effect in fibromyalgia and
CLBP while they are effective treatment for ankylosing
spondylitis. On the other hand, the maximised number of
physiotherapy sessions reimbursed by the Dutch health
insurance for non-inflammatory musculoskeletal disorders
is likely to be an additional explanation. Costs for alternative
medicine and non-prescription drugs were higher in fibro-
myalgia and CLBP, probably reflecting the continued quest by
these patients to find relief from their complaints. In
multivariate analyses the diagnostic group was the only
variable explaining the total costs.
Although this study was not primarily designed to compare

costs and wellbeing but was a secondary analysis of three
distinct studies, its main strength is that resource utilisation
was assessed in each study by the same cost diary, and that
the same cost estimates (2002) were attributed to the
resource use. However, we recognise that the analysis has
several limitations.

Table 5 Determinants of the direct medical, direct non-medical, productivity, and total
costs assessed by Cox proportional hazards analysis with costs as outcome

Direct medical costs
Direct non-medical
costs Friction costs* Total costs

FM v AS 0.93 (0.45 to 1.88) 1.61 (1.36 to 2.27) 1.64 (1.20 to 2.33) 2.17 (1.59 to 2.94)
p = 0.8 p=0.007 p=0.007 p,0.0001

CLBP v AS 1.12 (0.58 to 2.13) 1.92 (1.43 to 2.56) 1.49 (1.23 to 2.00) 2.27 (1.69 to 3.03)
p = 0.7 p,0.0001 p=0.01 p,0.0001

Intervention 1.30 (0.74 to 2.33) 0.84 (0.66 to 1.08) 1.03 (0.80 to 1.31) 0.88 (0.71 to 1.15)
p = 0.4 p=0.2 p=0.8 p =0.3

Female sex 1.52 (1.15 to 1.96) 0.69 (0.53 to 0.92)
p = 0.003 p=0.009

Values are exp(B) (95% confidence interval).
*Cost of production losses during the time when the work of the sick person was not replaced.
AS, ankylosing spondylitis; CLBP, chronic low back pain; FM, fibromyalgia.

Figure 1 Cox probability curve illustrating the proportion of patients
incurring more than a specific amount of costs in J/patient per year for
each of the three chronic back conditions. AS, ankylosing spondylitis;
CLBP, chronic low back pain; FM, fibromyalgia.
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First, patients with fibromyalgia and CLBP were referred
by general practitioners or specialists, while patients with
ankylosing spondylitis were recruited from the patients’
society and might represent a sample with less severe disease.
However, labour force participation (56% v 55%), general
wellbeing (67 v 68), and the average total costs (J3205 v
J3470) per patient with ankylosing spondylitis in this study
are comparable to the average costs reported in Dutch
ankylosing spondylitis patients under the care of a rheuma-
tologist.11 12 On the other hand, a recent study showed that in
the Netherlands only about 20–30% of patients with chronic
widespread pain and CLBP receive specialised care.2 In this
population sample, labour force participation was 57%
among patients with CLBP, much better than observed in
our study.2 Therefore, data from this study are only
generalisable to patients under treatment by a specialist.
Second, patients included in this analysis took part in a

randomised controlled trial. In addition, it cannot be
excluded that the longer duration of the intervention for
patients with fibromyalgia or CLBP may have contributed to
the selection of patients with no paid work in these
diagnostic groups. In addition, the intervention might have
changed health care utilisation in the treatment groups.
Although a small reduction in resource utilisation was
observed in the ankylosing spondylitis and fibromyalgia
study, extensive statistical testing reliably excluded an
influence of the intervention to explain the differences
between the conditions.
Third, there was a period of six years between the studies

in fibromyalgia and CLBP and the study in ankylosing
spondylitis. By applying consumer price indices to the cost
estimates, we could correct for differential timing and
evolution of prices but there were no possibility of correcting
for possible changes in health resource utilisation in the
population over time. However, during the six year period no
major changes in financing of health care or social security
were introduced in the Netherlands and it is unlikely that
patients or physicians changed their behaviour towards
health care consumption.
Finally, the initial cost diary which was used in the

fibromyalgia and CLBP study did not include technical
examinations such as laboratory tests or x rays, which could
not therefore be taken into account. However, costs of
technical examinations are never a major cost driver in
musculoskeletal disease and therefore it is unlikely that the
exclusion of these costs would have altered the present
conclusions.
The high costs for fibromyalgia and CLBP have been

confirmed in other published reports. A top-down American
study estimated the direct and productivity costs paid by
insurance companies in fibromyalgia for the year 1998 at
US$5945 (J7179 adjusted for differential timing and
purchasing power parities (PPP)), which was 2.4 times
higher than in controls.7 A longitudinal American study in
fibromyalgia patients under the care of a rheumatologist
reported average annual medical costs in 1996 of US$2274
(J2847).8 In a Canadian population based study, fibromyal-
gia incurred 2.2-fold higher costs in 1994 compared with
non-pain controls for expenditure by health insurance on
physician visits, laboratory tests, and radiology.6 For CLBP,
the total direct and productivity costs from the payer’s
perspective in a community sample were estimated at
US$6807 in1990 (J10 148).9 As mentioned, the annual costs
observed for ankylosing spondylitis were comparable with
another Dutch study, as well as with a study among
American patients which reported direct costs of US$1775
(J2091).10–12

Apart from the costs per patient, the total national yearly
cost per disease provide information on the societal economic

impact of these diseases. In the Netherlands, the accepted
prevalence of chronic widespread pain in the adult popula-
tion is 5.3% (¡0.7%), of CLBP, 21.2% (¡1.7%),2 and of
ankylosing spondylitis, 0.1%.3. In addition, it is estimated
that 20–30% of patients with fibromyalgia and 30–40% of
patients with CLBP are under the care of a general
practitioner or medical specialist.2 For the adult Dutch
population of 11.8 million, the above figures translate to
125 372 patients with fibromyalgia, 752 226 with CLBP, and
11 827 with ankylosing spondylitis, reflecting the profile of
the patients studied in our analyses. This would result in
average annual costs of J980 million, J6418 million, and
J38 million for fibromyalgia, CLBP, and ankylosing spondy-
litis, respectively.

Conclusions
While for the patients and specialists physicians the impact of
the unexplained pain syndromes on perceived general well-
being is a major problem, for society the economic
consequences are high, and even higher when compared to
patients with a specific inflammatory disease such as
ankylosing spondylitis.
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